Seven U.S. cities reported operating streetcar service to the National Transit Database in 2012, and 
Introduction
The streetcar, an urban transportation mode whose golden age was thought to have been the period from roughly the 1890s to the 1910s, has made a remarkable resurgence in the United States in recent years. As of September 2012, transit agencies in eight cities reported operating streetcar modes in regular, year-round revenue service to the Federal Transit Administration (FTA): Little Rock, Memphis, New Orleans, Philadelphia, Portland, Seattle, Tacoma, and Tampa (Federal Transit Administration [FTA] 2012) . Boston and San Francisco also operate streetcars on their Ashmont-Mattapan and F lines, respectively, although their statistics are folded into their light rail transit (LRT) services in the National Transit Database (NTD) statistics. Several other cities, from Kenosha, Wisconsin, to San Pedro, California, operate seasonal or weekend-only streetcar lines. Several cities report streetcar projects under construction, while more than 40 others have projects in various stages of planning. The streetcar's apparent rebirth after decades of what had appeared to have been technological obsolescence is truly remarkable.
There are many reasons for the streetcar's return to the urban transportation scene, although economic development and the availability of federal capital funding under the New Starts/Small Starts program are the most frequently cited rationales for its reemergence (Scheib 2012; Transit Cooperative Research Program [TCRP] 2010) . Both streetcar supporters and streetcar critics point to Portland, Oregon, to support their assertions about the streetcar's urban development effects. Supporters point to hundreds of millions of dollars in commercial development and redevelopment, particularly in the city's Pearl District (Hovee and Gustafson 2012; TCRP 2010) , which they argue can be traced directly to Portland's decision to build a streetcar; skeptics argue that public financial incentives and regulatory inducements were more important than the streetcar itself in attracting development to these locations (O'Toole 2012; Scheib 2012) . The real explanation for Portland's apparent redevelopment success is most likely a combination of these factors, combined with a desirable location and a vibrant local real estate market. The relative abundance of federal capital funding under the Small Starts program for streetcar development and the relative lack of federal funding for more expensive conventional LRT development has also encouraged cities to look to streetcars instead of other rail modes when they consider making significant fixed transit investments. Officials in the Obama Administration have been especially strong promoters of streetcar development. This paper does not attempt to explain the streetcar's role in the urban development and redevelopment process, nor does it offer suggestions for the future of federal transit capital grants policy. Instead, it sets a much narrower, but still important, task-it explores a much-neglected aspect of the streetcar's rebirth in the modern metropolis, namely its role as a means of transportation situated within a local public transit system. The streetcar is fundamentally a transportation technology, but the scholarly and practitioner literature that considers the streetcar as primarily a public transportation mode, as opposed to an urban development tool, is remarkably sparse. Indeed, the only published work this author could find that took a ridership and operations approach to examining streetcars was a graduate student client project for a transit agency that examined four streetcar cities in the context of an alternatives analysis dealing with streetcars, light rail transit, and French tramways (Transit Alternatives Studio Members 2011) . The author found that streetcars were not as efficient or cost-effective in carrying riders than either of the other two rail technologies. While a very worthy reference, the work takes a necessarily circumscribed approach to the streetcar discussion by virtue of its broader topical focus on an array of rail modes. This paper is an attempt to begin to remedy the lack of ridership and operation-oriented empirical work on streetcars. It does so by examining the streetcar in terms of its ridership, its service performance statistics, and its level of integration with and role within the larger transit system in the community. The paper explores the streetcar's performance and role as a public transportation mode by looking at seven of the eight cities that report operating year-round, regular revenue streetcar service in the NTD. These seven cities include six cities whose streetcar lines are 20 years old or newer (Little Rock, Memphis, Portland, Seattle, Tacoma, and Tampa) and one city (New Orleans) whose lines predate the streetcar's modern reemergence. Among these seven cities, there is significant variation in streetcar ridership and performance, with the variation a function of both the way the streetcar is either integrated (or not) with the rest of the transit system, its operating characteristics, and the nature of the built environment within which the streetcar operates. The paper closes with lessons from these cases and directions for future research.
Seven Streetcar Cases
Seven cities were selected for inclusion in the analysis, by first considering all the transit agencies that reported operating a streetcar mode to the NTD and then narrowing this list based on the regularity of the service being operated and the availability of streetcar data preceding the 2012 reporting year when the NTD separated streetcar (mode code SR) from light rail (mode code LR) service in the database. These criteria led to the exclusion of two of the nine cities that reported streetcar service to the NTD in 2012: Kenosha on the basis of its seasonal service provision and Philadelphia due to data availability concerns, as streetcar data are not separated from the Southeastern Pennsylvania Transportation Author-ity's light rail services prior to the 2012 NTD reporting year. The research did not consider Boston or San Francisco because the Massachusetts Bay Transportation Authority and San Francisco Municipal Transportation Agency continue to report their streetcar line statistics to the NTD as part of their light rail statistics. Little Rock, Memphis, New Orleans, Portland, Seattle, Tacoma, and Tampa emerged as the case study cities for the investigation.
The investigation began with several questions in mind. First, what are the basic characteristics of the streetcars and how do they differ? Second, how many riders do they carry, how productively, and at what cost? And, third, where do the streetcars fit in, if at all, with the rest of the transit system? A combination of ridership, service, and cost data were obtained from the NTD, plus internal data were obtained from each agency to address each of these questions. Before answering these questions, each of the seven streetcar cases is briefly described below. 
Little Rock

New Orleans
New Orleans operates three streetcar lines, one of which (Canal Street) has two branches (New Orleans Regional Transportation Authority 2012; Smatlak 2012). The oldest line, St. Charles, dates to the late 19th century. The line operates primarily in a center median, except for a short distance in mixed-traffic service. This line has more than 50 stops and is operated 24 hours a day, 7 days a week. The Riverfront line, which dates back to 1988, uses a traditional railroad right-of-way, serving major tourist-related destinations including areas near the French Quarter and commercial development in the Warehouse and Riverfront districts. The Canal Street line, restored to streetcar service in 1999, operates in a center median and features stops every two blocks. Much of the line operates through the downtown area. The branch lines include some mixed-traffic operation. 
Portland
Tacoma
Tacoma's streetcar, Tacoma Link, operates in the downtown area and as a feeder to the longer-distance bus and regional rail services at its terminal station (Sound Transit 2012; Smatlak 2012) . The line operates in a combination of center-median and reserved-lane alignments over its short alignment. The Tacoma streetcar is a fare-fee system. The transit agency brands the line as light rail transit, but it operates more like a streetcar and is identified as a streetcar in the NTD.
Tampa
Tampa's TECO streetcar line, opened in 2002, connects the historic Ybor City neighborhood with a number of other tourist-focused destinations (Convention Center, Channelside) in the downtown area (TECO Line Streetcar System 2012). The vehicles operate in segregated rights-of-way on city streets. The streetcar's late hours of operation make this a non-commuter-oriented, tourist-focused operation. Table 1 reports basic streetcar operating and service statistics for the seven cities. The seven streetcar systems are either operated directly or under contract by the primary transit agency in each city. Five of the seven streetcars have opened since 2001, with New Orleans having the oldest system, dating back to the late 19th century. Most of the streetcar alignments are short, with Memphis and New Orleans having longer alignments because they operate multiple streetcar lines. Streetcar operating speeds (vehicle revenue miles divided by vehicle revenue hours, or miles per hour during revenue service) are generally slow, with the highest speeds found in Tacoma, Memphis, New Orleans, and Portland. All of the streetcars operate at speeds slower than the average motor bus in the local transit system, with most streetcar speeds less than half the average bus speed (the slowest bus speeds among the seven cities are in Portland, with an average of 11.8 miles per hour, calculated as total bus revenue miles divided by total bus revenue hours) (FTA 2012) . The various streetcar lines have a wide variation in the number of stops, with stop spacing ranging between 0.10 miles and 0.25 miles across the seven cities, but there appears to be little correlation between stop spacing and operating speeds. The two cities with the closest stop spacing (Portland and New Orleans) are not the cities with the slowest streetcars; instead, they rank third and fourth fastest among the seven streetcar cities.
Basic Streetcar Operating and Service Characteristics
The streetcar fares in Seattle and Tampa are higher than the regular bus fares, while the fares in Little Rock and Memphis are lower than the regular bus fare. The fares in Portland and New Orleans are identical to the bus fare. Prior to September 1, 2012, Portland operated a fare-free zone on its streetcars in the downtown; thus, the statistical data on ridership and service reflect the earlier period with the farefree zone in place. The streetcar in Tacoma, Tacoma Link, still operates fare-free service. In addition to operating within the downtown, this streetcar serves as a feeder to longer-distance bus and rail transit services that operate under a zonal fare system based on trip distance. Transfer policies reflect the agency's view of the streetcar's role in the larger transit system, in terms of whether it is viewed as a stand-alone service, as an integrated piece of the transit network, or something in between. Five of the seven cities permit fare-free transfers in either direction between bus and streetcar, while one city (Little Rock) allows bus riders (who pay a higher fare per ride) to transfer free to the streetcar but requires streetcar riders to pay an additional fare to use the bus. Tacoma's streetcar is fare-free, so riders pay a fare when transferring to another transit service.
Transfer rates reflect the way riders actually use the streetcar in the context of the larger transit system, with higher transfer rates indicative of more service integration between the streetcars and the other transit modes. Differences in transfer rates correspond roughly to differences in the transfer policy. The highest reported transfer rates are found in New Orleans, which allows fare-free transfers across its transit modes, while the lowest reported transfer rates are found in Little Rock, which permits them in only one direction, from bus to streetcar. The other streetcars that function primarily as downtown circulators have reported transfer rates in between these two values. The fact that some systems, such as Hillsborough Area Regional Transit Authority in Tampa, do not even track transfer activity between the streetcar and other modes indicates that the agency does not view the streetcar as an integral part of its regular transit service. Streetcar headways and hours of operation are roughly comparable to those of the buses operated in the same geographic areas in each of the seven cities, with the exceptions of the Little Rock and Tampa, streetcars which begin service much later in the morning than the regular bus system.
Key Performance Indicators
Selected several key performance indicators were selected for gauging the performances of streetcars as modes of public transportation within their respective transit systems. The transfer rates noted earlier were one key measure of service integration, and operating speed is also a key service characteristic. The other key performance indicators include ridership, service, operating cost, and performance ratios such as ridership per unit of service (service productivity) and operating cost per ride (cost effectiveness). For ridership, both unlinked passenger trips (or boardings) and passenger miles were considered, when and where available. For service, both vehicle revenue hours and vehicle revenue miles were considered. For operating expense, total operating expense for the streetcar mode was included as defined in the NTD (FTA 2012). Finally, NTD variables were used to calculate the streetcar's share of total transit agency ridership and service to get a sense of the streetcar mode's relative importance in the transit agency's overall service delivery.
These basic ridership, service, and cost data are available from the NTD for six of the agencies (FTA 2012; Florida Department of Transportation 2012). Prior to 2012, streetcar statistics were reported as part of the light rail mode in the NTD. For six of the seven cities, the streetcar would have been the only rail service reported under this mode code, so it is safe to assume that these statistics in the NTD referred to the streetcar and not another rail service. For the seventh city, Portland Streetcar, Inc., provided streetcar ridership and service data from 2008-2010, and for operating expense in 2010 (Portland Streetcar, Inc. 2012b; Portland Streetcar, Inc. 2012c ). Due to the lack of operating expense data for other years from Portland, only 2010 operating cost data were considered in the study. Ridership data on a passenger mile basis were unavailable for Portland's streetcar, hence its non-availability designation (n/a) in the relevant tables. Tables 2, 3 , and 4 report ridership statistics for the seven streetcar cities from 2008 until the most recent full reporting year. Table 2 shows that New Orleans, Seattle, and Tacoma have seen streetcar boardings increase in recent years, whereas Portland and Memphis have been relatively stable and Little Rock and Tampa have seen decreases. Table 3 reports ridership in terms of passenger miles, which gauges the length of passenger trip-making on the streetcar mode, and Table 4 reports average trip distances (passenger miles per unlinked passenger trip). The data in tables 3 and 4 are reported from 2008 to 2010, the last year for which passenger mile data are consistently available on a modal basis in the NTD . The key table here is Table  4 , which indicates significant differences in the trip lengths served by the different streetcars. Much of this variability can be explained by differences in system extent and stop spacing, but some of the difference is also a function of the different ways that riders use these streetcars. The longer average trip lengths in New Orleans are indicative of a streetcar system that is used more like an LRT system, serving longdistance trips and indeed functioning as something like a transit system backbone (as is discussed later), while the short trip lengths in Seattle and Memphis point to the mode's primary function as a downtown circulator mode or connector serving very short-distance trips. Because New Orleans is the oldest of the streetcar systems, with a pre-modern era streetcar network, it differs in many important respects from its modern peers. Table 5 reports the streetcar revenue hours and revenue miles of service operated in each city from 2008 to 2011. The table shows that the amount of service being operated has either been stable or in modest decline in most cities. Little Rock, New Orleans, and Seattle offered more service in 2011 than they provided in 2008, but, in two of those three cases, the amount of service they provided was less in 2011 than it was in 2010. Thus, it is difficult to detect any trend related to the amount of service provided. ) as a performance indicator, and looking over the period from 2008 to 2011, the last complete year for which data are available, the table indicates increased service productivity in Memphis, Portland, and Seattle, whereas productivity has been relatively flat elsewhere. The biggest increase in productivity has occurred in Memphis (86% increase on a trips per mile basis and more than 100% increase on a trips per hour basis); Seattle has experienced a 60 percent increase in both of these productivity indicators. Service productivity increased in four other cities, at a more modest level, over the same time period, while service productivity actually declined in Tampa. A third service productivity is the load factor, or number of passenger miles per vehicle revenue mile. This indicator can be interpreted as the average number of passengers on a transit vehicle at a particular moment in time. Because passenger miles data are complete only through the end of 2010, the data presented in Table 7 cover 2008-2010. Table 7 shows wide variation in load factor across the seven cities, with the highest values in New Orleans and Tampa, where streetcar riders tend to take longer trips, as noted earlier. The lowest load factors are found in Memphis and Little Rock, where average trip distances are relatively short and there are smaller numbers of trips per hour or per mile being carried on the streetcar. In both of these cases, there is significant excess passenger capacity on the streetcar lines. By contrast, streetcars in New Orleans are quite full, on average. The differences in load factors across the seven cities are, at least partially, due to the different urban settings in which the streetcars operate. New Orleans is a denser, more traditional urban environment with a larger transit-dependent population than the other cities, but the different roles the streetcar plays in these various cities-with the streetcars in New Orleans being better integrated with local bus services and operating at higher than average streetcar speedsare undoubtedly also important explanations for the variation in load factor. Table 8 reports streetcar operating expenses (in inflation-adjusted 2011 dollars) for both the modal total and on a per-unlinked-passenger-trip and per-passenger-mile basis for 2010, the most recent year for which data are available for the seven cases. The latter measures are the more instructive ones from a service performance perspective, because they are cost-effectiveness measures. The table indicates considerable variation in operating cost per unlinked passenger trip (UPT), with Portland at the low end and Tampa and Little Rock at the high end of the range. Streetcar service is much more cost-effective as a public transportation mode, on a per-trip basis, in Portland than in Tampa and Little Rock. The higher numbers of boardings per unit of service explain part of these differences in operating cost per passenger, but so do differences in cost levels across the various cities. In 2010, operating cost per revenue hour (total operating cost divided by vehicle revenue hours) for the seven cities ranged from a low of $86 per hour in Little Rock to a high of $208 per hour in Seattle, although expressed on a per-revenue-mile basis (total operating cost divided by vehicle revenue miles), the ranges were from a low of $14 per mile in Memphis to $34 per mile in Tampa.
By comparison, operating cost per passenger trip by motor bus in the seven systems ranges from $3.95 per unlinked passenger trip in Portland to $7.29 per unlinked passenger trip in Tacoma, due to longer average trip lengths (Florida Department of Transportation 2012). In two cities (Little Rock and Tampa), streetcar operating costs per trip are higher than bus operating costs ($4.29 in Little Rock and $4.63 in Tampa, in 2010) , whereas in the other cities the streetcar operating costs per trip are lower than the bus costs per trip. The table reports operating expense on a per-passenger-mile basis for the six cities for which passenger mile data are available, with variability reflecting both differences in average trip lengths and differences in service costs. The per-passengermile costs for all the streetcar systems are significantly higher than their bus counterparts for the most recent available year (2010). While the streetcar operating costs per passenger mile range from $1.58 to $6.18 per passenger mile-a large range-bus operating costs per passenger mile in 2010 ranged from $.78 per passenger mile (Memphis) to $1.65 per passenger mile (New Orleans), a much narrower range (Florida Department of Transportation 2012).
The final pair of tables show streetcar service operated by each agency within the total transit ridership and service accounted for on all of the agency's fixed-route modes. Table 9 examines ridership, on both an unlinked-passenger-trip and a perpassenger-mile basis. The table shows that the streetcar in New Orleans functions as an integral part of the system, carrying more than 40 percent of passenger trips and more than 30 percent of passenger miles carried by the transit system as a whole. The other streetcar systems are much more modest contributors to overall ridership. Table 10 provides the same type of comparison, but instead reports the amount of service provided. New Orleans and Memphis stand out in the group of cities as cases where a significant amount of agency service is provided on the streetcar lines. A quick comparison of the two tables, looking specifically at passenger trips contrasted with revenue hours, shows that all of the streetcar systems, except that in Little Rock, account for a larger percentage of trips than they do of service hours, suggesting that the agencies are gaining some operational efficiency through the deployment of streetcar service, at least in terms of passenger carriage per unit of service. 
Conclusion
This descriptive overview provided some basic insights into how streetcars are functioning and performing in terms of their role as public transportation modes in seven U.S. cities. There is significant variation in performance, with some of this variation a function of the built environment within which the systems operate and/or of the degree of integration with the rest of the transit system, captured in the transfer rates. In all of the cases, the streetcars are not operating faster than the agency's typical motor buses in revenue service, although they are providing service that riders value, as reflected by the higher numbers of trips served per hour of service, particularly in Portland, Tacoma, Seattle, and New Orleans. This is not to say that in all of the four more successful cases the streetcars are necessarily better transit investments than regular buses, higher quality buses, or a different type of rail service. This analysis did not consider the capital expenses of these invest-ments, which are significant and exceed those related to bus transit service. Future research is needed to address these significant questions.
The difficulty encountered in obtaining data on streetcar service from many of the agencies in this study suggests that many do not really view the streetcars as primarily transit service but instead view them more as development catalysts or as devices used to serve tourists and shoppers as opposed to regular transit riders. Whether this is an effective strategy or not is also something beyond the scope of this study, but it is indicative of a dilemma in these fiscally-constrained times, given that streetcar projects funded by the federal government's resource-strapped capital grants program use resources that might have been used for other projects designed primarily to transport regular transit riders. Future research is clearly needed to consider these and other resource apportionment decisions in terms of their equity and effectiveness as alternative public transportation investment strategies. Streetcars might make sense to a local community as part of a tourist development or economic development strategy, but, if so defined, they should probably not be funded principally from transit funds. At a minimum, better data collection is needed to permit a more informed evaluation of the performance of these public transit investments. Promoters of these investments should also be clear about the relative importance of the transit and non-transportation roles these investments are designed to play. 
